The anxiogenic beta-carboline FG-7142 increases in vivo and in vitro tyrosine hydroxylation in the prefrontal cortex.
Systemic administration of the anxiogenic beta-carboline FG-7142, a benzodiazepine inverse agonist, results in a regionally selective increase in dopamine (DA) utilization in the anteromedial prefrontal cortex (PFC). We have examined both in vivo and in vitro tyrosine hydroxylation in the PFC and other mesotelencephalic DA system terminal fields in order to determine if FG-7142 effects changes in DA synthesis, and to determine if the beta-carboline biochemically activates certain DA neurons through an action occurring at the cell body level (impulse-dependent regulation) or at the terminal field level (presynaptic regulation). FG-7142 increased in vivo tyrosine hydroxylation in the PFC and in the ventral tegmental area, midbrain source of the DA innervation of the PFC; no changes were observed in mesolimbic or nigrostriatal regions. The beta-carboline also increased in vitro tyrosine hydroxylation in the PFC, but decreased tyrosine hydroxylation in striatal slices. The effects of FG-7142 were blocked by the benzodiazepine antagonist RO 15-1788. Another beta-carboline inverse agonist, methyl-beta-carboline-3-carboline-3-carboxylate, also increased in vitro tyrosine hydroxylation in the PFC. GABA exerted opposite effects to those of the beta-carbolines, decreasing in vitro tyrosine hydroxylation in the PFC and increasing DA synthesis in the CP. These data indicate that the benzodiazepine inverse agonists increase both in vivo and in vitro tyrosine hydroxylation in the PFC, and that the beta-carboline may act to increase DA synthesis at both the terminal field and the cell body level.